Barbara Webb
How did you end up leading an 'Insect Robotics' group? The progression seemed logical when it was happening. I started with Psychology (which at the time was still dominated by courses on Freud and behaviourism). The nature of the degree allowed signifi cant study of outside subjects, so I also took Computer Science and Mathematical Statistics, and I quickly gravitated to the more biological end of psychology, including the study of perception and brain processes. All this pointed towards cognitive science and artifi cial intelligence (AI) as a potential route forward. I took some time out after my fi rst degree, working as a full-time tutor to save money for a six-month backpacking trip in Europe, and it was while travelling that I heard I had won a Commonwealth Scholarship to do a PhD at Edinburgh. When I started my PhD, the fashion in AI was being set by Rodney Brooks (at MIT) in articles such as 'Elephants don't play chess' and 'Intelligence without representation'. The key idea was that AI should pay more attention to the robust and adaptive interactions that animals have with the world, which we seemed completely unable to replicate in robots, and which might be a necessary foundation for higher intelligence. The upshot was that I chose for my PhD topic to take a 'tractable' biological system -an insect -and build a fully realised robot model that could behave with the same competence. Specifi cally, I chose the phonotaxis behaviour of crickets. And, of course, I found that the system was not so tractable! So here I am still working on essentially the same problem: what are the mechanisms underlying the basic sensorimotor competence and more complex adaptive capabilities displayed by insects? And can we demonstrate our understanding of these mechanisms by replicating them in a machine?
You've mentioned one infl uence: Brooks. Are there other researchers who particularly shaped your line of work? Well, there are many, but the following three I'd particularly like to mention. One is Nicolas Franceschini, who, in the 1980s, built one of the fi rst 'robot insects' that was really aimed at understanding and exploiting the capabilities of the biological system, in this case by exploring how mimicking the motion detectors of the fl y in electronic hardware could enable a robot to navigate through a cluttered fi eld of objects. The second is Michael Arbib, whose research project on 'Rana computatrix', i.e. a simulated frog, modelled the visual guidance of prey-capture behaviour based on neural circuitry in the optic tectum and R538 Current Biology 28, R527-R548, May 7, 2018 © 2018 Elsevier Ltd.
pretectum. This was a great example of what could be learned by working at the intersection of behavioural explanation and neural mechanisms, and by providing a computational demonstration of the adequacy of the second to account for the fi rst. The third is Holk Cruse, whose elegant models of stick insect walking I greatly admired, and who was also extremely encouraging when we met at my fi rst conference, and in the following early stages of my career.
He provided a 'model' in another sense, of what a scientist could be, that helped convince me that this was the right path to follow.
Where do you see this fi eld going and what are the challenges that face it?
There have been amazing advances in the computational power available for modelling, and in the methodologies for exploring neural circuits, and their relationship to behaviour. For a modeller, this is a playground, but there are also risks, if our aim is to really understand the mechanisms by which animals can do what they do. Sometimes I feel that those earlier models better managed to steer between the twin perils of model building: fi rstly, models that are just re-descriptions of the data; and secondly, attempts at one-to-one models. What I mean by the fi rst are the typical 'model' pictures that are often provided at the ends of biology talks and papers with a set of boxes and arrows that summarise how the researchers think their data fi t together, but with no attempt whatsoever to show that this set of functional units and connections could actually, in practice, give rise to the phenomena under investigation. Anyone who has ever attempted even the simplest implementation (e.g. as a computer programme) of such a functional diagram will have experienced the same frustration about the lack of defi ned terms, realistic processes, plausible input-output specifi cations, and so on. What I mean by the second are modelling endeavours that aim to be 'as accurate as possible', by including every detail available in the current data, and, indeed, frequently putting off any actual testing of the model's functionality while further experiments are done to collect additional data. A one-to-one map is of no practical use, and the whole point of modelling, in my view, is to create a tractable representation of a system and make use of it to gain understanding, make predictions and discover generalisations, while always remembering that the model is bound to be false. Model early and model often is my advice.
At a more pragmatic level, what was the best career advice you received (or would like to give)? To be honest, I did not get a lot of direct career advice. So perhaps one thing I would pass on is that, even without a clear plan or the best advice, things can often work out, in unexpected ways, and no single missed opportunity is likely to be crucial. Indeed, I fi nd that many of my colleagues can point to chance events that drove their entire subsequent career path, whereas other carefully plotted strategies came to nothing. However, here are some more practical pointers from my current viewpoint. First, if you are aiming for a career as an academic, it is important to become 'known' (worldwide) for some particular line of work that is really your own. Hiring committees should feel that unless they hire you, they will have missed an opportunity, as there simply isn't anyone else doing quite what you do. Although not a conscious strategy at the time, the rather mad idea of building a robot cricket turned out to be a clever move for me in that regard. My second pointer is something I wish I had been advised to do. Early in the tenure track, I should have put much more effort into applying for research fellowships: the kind that keep you in your academic post, but buy you time out of the standard academic duties, such as teaching and committees, for concentrated research. Both this extra time and the associated prestige of winning a fellowship can have a positive feedback effect for your entire career.
And do you have a life outside science? Yes, it has always been important to me to pursue other interests, and to take these seriously. I play medieval music (on harp and shawm), and I draw and paint. I've even been paid on occasion for each of these -so there is perhaps the possibility of an alternative career if I ever lose interest in insects. Figure 1A) . MICAL-like genes, which encode proteins that are similar in domain organization to MICALs but lack the redox enzymatic portion, have also been found in mammals (MICAL-L1 and MICAL-L2 (also called JRAB)) and Drosophila (Mical-like). MICAL-likes are considered a distinct protein family and are not covered here.
Where are MICALs found? As a group, MICAL family proteins are ubiquitously expressed, including in the developing and adult nervous system (neurons and glia), muscle, heart, fi broblasts, bone marrow, kidney, lung, thymus, liver, spleen, and testis. Intracellularly, MICALs are found in the cytoplasm (including associated with the plasma membrane), where they localize with actin-rich structures, as well as in the nucleus, where they associate with nuclear actin.
What do MICALs do?
Using multiple different domains and protein interaction modules, MICALs bind to different proteins (see below), though much remains to be learned about these interactions and their role in the cell. However, MICALs are known to potently dismantle F-actin, directly binding F-actin and working via severing and rapid depolymerization to disassemble fi laments ( Figure 1B ). These effects on actin occur in the cytoplasm, including within cellular extensions (such as axons), and in the nucleus.
Why is regulation of F-actin disassembly important? Actin provides the structural underpinnings for dynamic cellular behaviors, such as morphological Quick guide
